Appln. Filing Date: February 14, 2005 

Title: A METHOD TO DETERMINE PROTEIN INTERACTION 

INVENTOR(S): HlROSHI UEDAETAL. 

Appln. No.: 10/524,564 Sheet 1 of 12 



1/1 2 



FIG. 1 




03855 



Appln. Filing Date: February 14, 2005 

Title: A METHOD TO DETERMINE PROTEIN INTERACTION 

Inventor(s): Hiroshi UEDA et al. 

Appln. No.: 1 0/524,564 Sheet 2 of 1 2 



2X1 2 



FIG. 2 



randomized protein gene (Library) 

(Encode pill) 



M13 gene HI 



^ 



flignal 



/ 



amber 
l 



Amp f v 




E coli TG1 (Amber suppressor ,. sup+) 



addition of helper phage 
M13K07 



E. coli HB2151 
(Non Suppressor) 





randomized protrin 



recycle 



randomized 
protein 




binding 
washing 
elution 



03855 



Appln. Filing Date: February 14, 2005 

Title: A METHOD TO DETERMINE PROTEIN INTERACTION 

INVENTOR(S): HlROSHlUEDAETAL. 

Appln. No.: 10/524,564 Sheet 3 OF 12 



3/1 2 



FIG. 3 



(A) 

1 Signal 



amber 



VH-VL 



f scFv \ 

phagemid vector 



JWI13 ; L gfehd III 



Ml'3KpZ^ 

""' helper 



Sup- 




scFv 

(single chain Fv) 



soluble scFv fragment 



(B) 



I VH I glXl VL IqVII 



amber 



pVII(-V L) 
PIX(-V H) 





Appln. Filing Date: February 14, 2005 

TITLE: A METHOD TO DETERMINE PROTEIN INTERACTION 

INVENTOR(S): HlROSHlUEDAETAL. 

Appln. No.: 10/524,564 Sheet 4 of 12 



4/1 2 



Q. 
O 



CO 



bo 



o 
>» 
£E 

CO 

to 



CD 



CL 



CO 
GO 



X 

"5> 



Q. 
O 



CD 



GO 



CD 
Q. 



O 
O 



GO 
GO 



GO 



(T3 



t— CM 

CO CO 



Appln. Filing Date: February 14, 2005 

Title: A METHOD TO DETERMINE PROTEIN INTERACTION 

inventor(s): hlroshi uedaetal. 

Appln. No.: 10/524,564 Sheet 5 of 12 



5/7 2 



3.5 
3 

2.5 
2 

1.5 
. 1 
0.5 
0 



FIG. 5 

pKSI/HyHELIO 




0 streptoavidin 
S amyc 
□ a FLAG 
H blank 



iiiiiiiuuiiiiiiiiiiiiiiumTi 



A450 



3. 5 
3 

2.5 
2 

1.5 
1 

0. 5 
Oi 



FIG. 6 



o TG-1 , HEL 
ATG-1.BSA 
x TG-1, blank 
• XL-1Blue,HEL 
a XL-IBlue, BSA 
□ XL-IB lue, blank 



& 



8 



10 



11 



Log (phage titer) 



Appln. Fiung Date: February 14, 2005 

TITLE: A METHOD TO DETERMINE PROTEIN INTERACTION 

INVENTOR(S): HlROSHlUEDAETAL. 

Appln. No.: 10/524,564 Sheet 6 of 12 



6/1 2 ' 



FIG. 7 




pCANTAB pKS/sup+ pKS/sup- 



FIG. 8 




0HEL * 
§3 BSA 
□ blank 



3 i FTPZfrx^ 



pCANTAB pKS/sup+ pKS/sup- 



Appln. Filing Date: February 14, 2005 

Title: A METHOD TO DETERMINE PROTEIN INTERACTION 

Inventor(s): HiroshiUEDAetal. 

Appln. No.: 10/524,564 Sheet 7 of 12 



7/7 2 



A455 



1.6 
1.4 

1.2 
1 

0.8 
0.6 
0.4 
0.2| 
0 5 



0 



A450 



1.6 
1.4 
1.2 
1 

0.8 
0.6 
0.4 
0.2, 
0 J 



-2 



FIG. 9 

(A) 



y = 0. 1246x + 0.1731 
R 2 = 0.9916 



• 1.0e+11(cfu/ml),HEL 
a 1.0e+11(cfu/ml),BSA 
o 1.0e+10(cfu/ml),HEL 
x 1.0e+10(cfu/ml),BSA 



4 6 
Ag (Mg/ml) 

(B) 



10 



• 1. 0e+11 (cf u/ml) , HEL 
a 1. 0e+11 (cfu/ml),BSA 
o 1.0e+10(cfu/ml),HEL 
x 1. 0e+10(cf u/ml) , BSA 



i 



t 



i 



1 A 

ja g_ 



-1 



log ([Ag] /xg/ml) 



Appln. Filing Date: February 14,2005 

TITLE: A METHOD TO DETERMINE PROTEIN INTERACTION 

INVENTOR(S): HlROSHlUEDAETAL. 

Appln. No.: 1 0/524,564 sheet 8 of 1 2 



8/1 2 



FIG. 10 




open sandwich EL ISA 



03855 



Appln. Filing Date: February 14, 2005 

TITLE: A METHOD TO DETERMINE PROTEIN INTERACTION 

INVENTOR(S): HlROSHlUEDAETAL. 

Appln. No.: 10/524,564 Sheet 9 of 12 



9X1 2 



FIG. 11 



2.5 




0 ' ' ' ' 

0.01 0.1 1 10 

Ag (ant i gen : Mg/ml) 



FIG. 12 




□ first panning 

□ second panning 



1:10* 



1:10' 



Fi rst mixing rat io 



03855 



Appln. Filing Date: February 14, 2005 

Title: A METHOD TO DETERMINE PROTEIN INTERACTION 

INVENTOR(S): HlROSHI UEDA ET AL. 

Appln. No.: 10/524,564 Sheet 10 of 12 



/ 0/1 2 



FIG. 13 



Ht0VHfiame2 
< 



L C 
S Amber 
V Q P KG W h 

IRKF PGNRLEYM 

YAA CCA KTT-RRA GGT CCA TTK SCA GAC CTC AYS WAC — 

WIRKFPGNRLEYMG 



other 

01.3 type 
HyHEL-10 type 



H33 K36 H37 HJ8 H39 K4© H<*l H42 H43 H44 H4$ H46 H47 H48 H42_.J>ni 
MH2BackSf 




heavy 
chain 



CDRI FR2 CDR2 
HIO tinkRV * 



lac 

promoter RBS 



terminator gffl signal Fbg-^g 
HIO to 



opal stop codon 



pK OropA signal Hs*mycJ 
V, 



terminator X2 




ight 
chain 



133 139 140 141 142 U3 W W W 147 L48 L49 L30 L 5t 

QKSHESPRLL1KYA 

YMG SRC RAA TCT CCT CRC CTC CTG RTC WAX > 
H10VLfraine2 SHE SPRLLIK HyHEL-W type 
Q G K Q V Y Dt.3 type 

PR N other 

amber D amber 



03855 



Appln. Filing Date: February 14, 2005 

TITLE: A METHOD TO DETERMINE PROTEIN INTERACTION 

INVENTOR(S): HlROSHlUEDAETAL. 

Appln. No.: 10/524,564 Sheet 1 1 of 12 



/ 7/7 2 



FIG. 14 



pKST2 

HyHELMO 
FR2 I ibrary 



transformation competent 
E. col i (TG-1) 





growth 



biopanning 

to HEL 
< 




M13K07 



phage library 




HEL 



infection to 
E. col i (TG-1) 

growth 



M13K07 
► 



ooooooocoooo 
ocoooooooooo 
oooooooooooo 

OOOOOOOOOOOO 

oooooooooooo 
ocoooooooooo 
oooooooooooo 
oooooooooooo 



phage display 



phage 
EUSA 



HEL 



OOOOOOOOOOOO 

oooooooooooo 
oooooooooooo 

OOOOOOOOOOOO 

oooooooooooo 

OOOOOOOOOOOO 

oooooooooooo 

OOP OOP OOP OOP 



blank 



oooooooooooo 

oooooooooooo 
oooooooooooo 
oooooooooooo 
oooooooooooo 
oooooooooooo 
oooooooooooo 
oooooooooooo 



03855 



Appln. Filing Date: February 14, 2005 

TITLE: A METHOD TO DETERMINE PROTEIN INTERACTION 

INVENTOR(S): HlROSHI UEDAETAL. 

Appln.No.: 10/524.564 Sheet 12 of 12 



7 2/1 2 



O 



6 
5h 



FIG. 15 



• K (HyHEL-1 0 type) 
□ Q (D1 . 3 type) 
A WT 



□ . □ □□ □ 



□□ □ □ 



0.5 1 1.5 2 

Affinity to HEL 



2.5 



FIG. 16 



2 



0 











• K (HyHEL-1 0 type) 
□ Q (D 1 . 3 type) 
a WT 


□ □ 
□ D 






□ 


• 

□ 

□ □ 






-□ 










• 






•• • 



0 0.5 1 1.5 2 2.5 3 

Affinity to HEL 



